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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see page 7, filed 12/20/06, with respect to the rejection(s) of 
claim(s) 1-17 under 103 have been fully considered and are persuasive. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection is made in view of Papadias et al. US 2003/0174782 A1 
(Papadias) in view of Seshadri et al. USP 6,584,593 B1 (Seshadri, cited previously). 
The office action at page 4, as pointed out by the applicant, the new rejection is as 
follows (emphasis added). The teaching of Seshadri in the system of Papadias by 
implementing the outer coding with turbo trellis coded modulation scheme in each of 
the encoder/mapper of Papadias (135-1 -135-4), hence produces a turbo multiple 
trellis coded modulation scheme for the purpose of achieving coding gain (note 
col.1, line 54 - col. 2, line 61). Complete explanation of the rejection is as below. 

On page 7, applicants assert that the rejection in the office action was an error 
because the combination of Papadias in view of Seshadri do not teach turbo multiple 
trellis coded modulation scheme. The examiner disagrees. 

The exact term of "Turbo multiple trellis coded modulation" is not well-known to 
one skilled in the art nor is it a term commonly used in the art. The specification and 
the drawing describes and illustrates (note figure 8) wherein Trellis coded 
modulations 804 and 806 form the MTCM or the multiple trellis coded modulation. 
Hence, having multiple of the trellis coded modulations form the "Turbo multiple 
trellis coded modulation". 
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Papadias teaches a method for transmitting a signal from a plurality of antennas 
(see 105-1 105-4 in Fig.2A) comprising: encoding by an outer encoder or 
channel encoding means (130,135-1 -135-4 Encoder) configured to encode a 
stream of data (115) according to a turbo coded modulation scheme (turbo 
coding, note paragraph 0026), thereby generating a plurality of channel-coded 
symbol streams (137-1 - 137-4); an inner core or space-time encoding means 
(140) configured to receive the plurality of channel-coded symbol streams (137-1 
~ 137-4) and provide space-time coding to the plurality of channel-coded symbol 
streams (note paragraph 0028), thereby generating a plurality of space-time- 
channel-coded symbol streams (142-1 - 142-4); and a plurality of antennas (105- 
1 ~ 105-4) coupled to the inner encoder (140), wherein each of the plurality of 
antennas is configured to transmit one of the plurality of space-time-channel- 
coded symbol streams (wherein each of the plurality of antennas transmit its 
respective space-time-channel-coded symbol streams 142-1 -142-4). 
And although Papadias teaches implementing the turbo coded modulation 
scheme (135-1 ~ 135-4) using Turbo coding and further suggests that channel 
coding by Turbo codes, trellis codes are well-known in the art (note paragraph 
0003), Papadias does not explicitly teach wherein turbo coded modulation 
scheme is a turbo multiple trellis coded modulation scheme. 
Seshadri teaches, in the same field of endeavor, space-time encoding means (32 
in Fig. 1 ) receiving output signals from a turbo trellis coded modulation scheme 
(turbo TCM, note col. 2, line 36) and transmitting the output of the space-time 
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encoding means by a plurality of antennas (33,34 in Fig.1). Hence, both 
Papadias and Seshadri teach turbo coding coupled to space time encoding and 
transmitting the output of the space time encoding by plurality of antennas 
wherein Seshadri further teaches implementing the turbo coding by the turbo 
coded modulation scheme, as explained above. Seshadri teaches that through 
the implementation of outer coding or Turbo trellis coded modulation scheme and 
inner coding or space time encoding, coding gain is achieved, which was not 
possible in prior art (note col.1 , line 54 - col.2, line 61). Therefore, it would have 
been obvious to one skilled in the art at the time of the invention to incorporate 
the teaching of Seshadri in the system of Papadias by implementing the outer 
coding with turbo trellis coded modulation scheme in each of the encoder/mapper 
of Papadias (135-1 -135-4), hence produces a turbo multiple trellis coded 
modulation scheme for the purpose of achieving coding gain (note col.1 , line 54 - 
col.2, line 61). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. Claims 1-6, 9-11 and 13-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Papadias et al. US 2003/0174782 A1 (Papadias) in view of 
Seshadri et al. USP 6,584,593 B1 (Seshadri, cited previously). 

Regarding claim 1, Papadias teaches a method for transmitting a signal from a 
plurality of antennas (see 105-1 105-4 in Fig.2A) comprising: encoding by an 
outer encoder or channel encoding means (130,135-1 -135-4 Encoder) 
configured to encode a stream of data (115) according to a turbo coded 
modulation scheme (turbo coding, note paragraph 0026), thereby generating a 
plurality of channel-coded symbol streams (137-1 ~ 137-4); an inner core or 
space-time encoding means (140) configured to receive the plurality of channel- 
coded symbol streams (137-1 - 137-4) and provide space-time coding to the 
plurality of channel-coded symbol streams (note paragraph 0028), thereby 
generating a plurality of space-time-channel-coded symbol streams (142-1 ~ 
142-4); and a plurality of antennas (105-1 ~ 105-4) coupled to the inner encoder 
(140), wherein each of the plurality of antennas is configured to transmit one of 
the plurality of space-time-channel-coded symbol streams (wherein each of the 
plurality of antennas transmit its respective space-time-channel-coded symbol 
streams 142-1 -142-4). 

And although Papadias teaches implementing the turbo coded modulation 
scheme (135-1 ~ 135-4) using Turbo coding and further suggests that channel 
coding by Turbo codes, trellis codes are well-known in the art (note paragraph 
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0003), Papadias does not explicitly teach wherein turbo coded modulation 
scheme is a turbo multiple trellis coded modulation scheme. 
Seshadri teaches, in the same field of endeavor, space-time encoding means (32 
in Fig.1) receiving output signals from a turbo trellis coded modulation scheme 
(turbo TCM, note col.2, line 36) and transmitting the output of the space-time 
encoding means by a plurality of antennas (33,34 in Fig.1). Hence, both 
Papadias and Seshadri teach turbo coding coupled to space time encoding and 
transmitting the output of the space time encoding by plurality of antennas 
wherein Seshadri further teaches implementing the turbo coding by the turbo 
coded modulation scheme, as explained above. Seshadri teaches that through 
the implementation of outer coding or Turbo trellis coded modulation scheme and 
inner coding or space time encoding, coding gain is achieved, which was not 
possible in prior art (note col.1, line 54 - col.2, line 61). Therefore, it would have 
been obvious to one skilled in the art at the time of the invention to incorporate 
the teaching of Seshadri in the system of Papadias by implementing the outer 
coding with turbo trellis coded modulation scheme in each of the encoder/mapper 
of Papadias (135-1 -135-4), hence produces a turbo multiple trellis coded 
modulation scheme for the purpose of achieving coding gain (note col.1 , line 54 - 
col.2, line 61). 
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Regarding claim 2, Seshadri further teaches wherein the space-time encoding 
includes block space-time coding (space-time or time-space coding comprising 
blocks of symbols, note col,4, lines 7-10 and 32-33). 

Regarding claim 3, Seshadri further teaches wherein the space-time encoding 
includes convolutional space-time coding (the MAP space-time encoder 
employing convolutional code, note col. 5, lines 36-38). 

Regarding claim 4, Seshadri further teaches wherein the encoding the streams of 
data includes maximizing a coding gain (coding gain, note col.1, line 60 - col. 2, 
line 3) and the space-time encoding includes maximizing diversity gain 
(maximum possible diversity order for antennas, note col.1, lines 54-57). 

Regarding claim 5, Papadias further teaches communication protocols QPSK 
(employing QPSK signal constellation in Fjg.3A, note paragraph 0032). 

Regarding claim 6, the claim is rejected as applied to claim 1 with similar scope. 

Regarding claim 9, the claim is rejected as applied to claim 2 with similar scope. 

Regarding claim 10, the claim is rejected as applied to claim 3 with similar scope. 
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Regarding claim 1 1, the claim is rejected as applied to claim 4 with similar scope. 

Regarding claim 13, the claim is rejected as applied to claim 1 with similar scope. 

Regarding claim 14, the claim is rejected as applied to claim 2 with similar scope. 

Regarding claim 15, the claim is. rejected as applied to claim 3 with similar scope. 

Regarding claim 16, Papadias in view of Seshadri teach all of the limitation of a 
transmitter or the steps of encoding, space-time encoding, and transmitting as 
applied to claim 1 . Papadias further discloses a receiving portion comprising: at. 
least one antenna (201 in Fig. 7) for receiving a plurality of transmitted space- 
time-channel-coded symbol streams, thereby generating a plurality of received 
space-time-channel-coded symbol streams (204-1 ~ 204-4); space-time decoder 
(206,207, note paragraph 0058) coupled to the at least one antenna (201), 
wherein the space-time decoder is configured to decode the plurality of received 
space-time : channel-coded symbol streams, thereby generating at least one 
channel-coded symbol stream (f1 ~ f4); and a channel decoder (21 1-1 - 21 1-4) 
configured to decode the at least one channel coded symbol stream (f1 ~ f4), 
thereby generating a stream of received data (215). 
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The recitation in the preamble is not given patentable weight since the recitation 
recites the intended use of a structure and the body of claim does not depend on 
the preamble for completeness and the bodily limitations are able to stand alone. 

Regarding claim 17, the claim is rejected as applied to claim 16 with similar 
scope. The further limitation that the receiver and the transmitter is housed 
together is well-known in the art wherein Papadias teaches a wireless 
communication system, which is well-known in the art to have a two-way 
communication of transmitting and receiving. Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to house together the 
transmitter and the receiver of Papadias for the purpose of providing a two-way 
communication. 

3. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Papadias et 
al. US 2003/0174782 A1 (Papadias) in view of Seshadri et al. USP 6,584,593 B1 
(Seshadri, cited previously) and Ling et al. US 2003/0043928 A1 (Ling, cited 
previously). 

Regarding claim 7, Papadias in view of Seshadri teaches all subject matter 
claimed, as applied to claim 1 . Papadias further teaches the outer encoder 
(130,135-1 ~ 135-4) includes a plurality of parallel coding chains (having parallel 
paths for coding), wherein each of the coding chains includes a trellis coded 
modulation encoder (trellis codes, note paragraph 0003) and QPSK mapper unit 
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(mapped by mapper 135-1 - 135-4, note paragraph 0026, in a QPSK symbol 
constellation or mapping in Fig.3A, note paragraph 0032). However, Papadias in 
view of Seshadri do not explicitly teach each of the coding chains further include 
a block symbol interleaver. 

Ling also teaches wireless communication between two units (see Fig.1) and 
further teaches an outer coder includes a plurality of parallel coding chains 
(Encoder 712a ~ 712k in Fig.7) and each of the coding chains include an 
encoder, symbol mapping and a block symbol interleaver or channel interleaver. 
Hence, both Papadias and Ling teach outer coder including encoder (1 14 in 
Fig.1) and symbol mapping (118) wherein Ling further teaches interleaving (1 16) 
in order to provide temporal and frequency diversity against deleterious path 
effects such as fading (note paragraph 0084). Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to incorporate the 
teaching of an interleaver in each of the outer coder of Papadias (130,135-1 ~ 
135-4) for the purpose of providing temporal and frequency diversity against 
deleterious path effects such as fading, as taught by Ling (note paragraph 0084). 



4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Papadias et 
al. US 2003/0174782 A1 (Papadias) in view of Seshadri et al. USP 6,584,593 B1 
(Seshadri, cited previously) and Kapooret al. USP 6,795,424 B1 (Kapoor, cited 
previously). 
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Regarding claim 8, Papadias in view of Seshadri teaches all subject matter 
claimed, as applied to claim 6. Although Papadias and Seshadri teach plurality 
of antennas, do not explicitly teach wherein the plurality of antennas are 
arranged so that the fading correlation between the antennas is below 0.5. 
Kapoor teaches plurality of antennas (see 52 in Fig. 5) wherein the plurality of 
antennas are arranged so that the fading correlation between the antennas is 
below 0.5 (note col. 12, line 65 - col. 13 line 4). Therefore, it would have been 
obvious to one skilled in the art at the time of the invention to arrange the plurality 
of antennas having fading correlation below 0.5 for the purpose of having almost 
perfect correlation, as taught by Kapoor. 



5. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Papadias et 
al. US 2003/0174782 A1 (Papadias) in view of Seshadri et al. USP 6,584,593 B1 
(Seshadri, cited previously) and Scalise et al. USP 6,785,861 B2 (Scalise, cited 
previously). 

Regarding claim 12, Papadias in view of Seshadri teach all subject matter 
claimed, as applied to claim 6. Although S Papadias in view of eshadri teach an 
outer encoder and inner encoder, as previously explained, do not teach and 
interleaver interposed between the outer encoder and the inner encoder. 
Scalise teaches an interleaver (8 in Fig. 3) receiving encoded data stream from 
an outer encoder (6) wherein it is further passed on to an inner encoder (8). 
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Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to modify Seshadri's system to interpose the interleaver between the 
outer encoder and inner encoder, and having an inner decoder in the receiver, as 
taught by Scalise, for the purpose of improving communication between 
transmitter and receiver by detecting the errors (note col. 6, lines 4-8). 



6. Claim 18 is allowed. 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Sam Ahn whose telephone number is (571) 
272-3044. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammad Ghayourcan be reached on (571) 272-3021. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free), a 
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